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(54) Abstract Title 

Iridium coated implant 

(57) The problem of the present invention is to provide an object such as an implant is formed from a 
plastics substrate and an indium-containing coating. 

The iridium-containing coating may be iridium and/or iridium oxide. The iridium may contain the 
isotope lr(192). The iridium-containing coating is produced by a plasma CVD process using microwaves with a 
frequency of 13.56 MHz. The iridium-containing precursor used may be indium (III) acetyl acetonate, iridium (I) 
dicarbonyl-2,4-pentane dionate, chlorocarbonyl-bis(triphenylphosphine) iridium (I) or iridium-carbonyl. A 
layer containing Ti, Ta, Nb, Zr, or Hf may be formed between the plastics substrate and the iridium-containing 
coating. The implant may be a prosthesis such as a vascular prosthesis. The plastics body is preferably formed 
of polypropylene, polyethylen terephtalate, polyurethane or PTFE. It may have cavities and pores and may be 
formed of a textile fibre material. 


At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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nirgrKTPTION 

«-ion relates to an object, particularly an implant, and to a 
[001) The invention relates to 

process and apparatus for the production thereof. 
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plastic substrate with an iridium-containing coating. 

(006) The problem of the present invention is to provide an object formed 
from a plastic substrate and an iridium-containing coating, whilst providing 
a process enabling such a composite to be produced, together with an 
apparatus suitable for performing the process. 

[007) Based on the preamble features, the problem of the invention is solved 
by the characterizing features of the independent claims. 

[008] The problem of the invention is solved by an object, which is formed 
from a plastic body and which has on its surface a film. The film comprises 
at least one coating and the at least one coating contains iridium. 

[009] The term iridium- containing is used to mean a coating containing 
metallic iridium and/or an iridium oxide, such as Ir203 or Ir02. 

[010] According to advantageous developments the outermost coating of the 
film contains iridium. Preferably said coating is approximately or at least 
preponderantly formed from metallic iridium or iridium oxide. According to 
an advantageous further development the outermost coating of the film is 
formed from iridium and/ or iridium oxide. Preference is given to 
developments in which the iridium-containing coating has a thickness of less 
than 10 ym. To achieve a considerable flexibility of the film, it is 
particularly advantageous for the iridium-containing coating to have a 
thickness of a few atomic layers and in the extreme case there is only a 
monoatomic coating thickness. However, preference is given to a variant in 
which the iridium-containing coating forms a closed coating and preferably 
covers the entire surface of the object. However, it is also possible for 
the iridium-containing coating not to form a closed coating, but instead for 
it to be formed from a plurality of separate islands or the iridium- 
containing coating has systematic or random gaps. 

[011] According to an advantageous further development, besides the iridium- 
containing coating, the film also has a support layer. The support layer 
preferably contains metal and in particular at least one of the elements Ti, 
Ta, Nb, Zr and Hf . To the extent that the iridium-containing coating 
incorporates iridium oxide, the support layer can also contain or comprise 
metallic iridium. Advantageously use is made of variants in which the 
thickness of the support layer, which is preferably formed between plastic 
bodies and the iridium-containing coating, is a few nanometres and in 
particular less than 50 nm. 

[012] Variants of the invention are advantageous in which the object 
comprises a plastic body, in which the plastic is a polymeric, particularly 


thermoplastic material, preferably PP (polypropylene). PET (polyethylene 
terephthalate) , PO (polyurethane) or expanded PTFE (polytetraf luoroethylene) - 
The object can also be in the form of a porous structure, particularly a 
preferably textile fibre material. It can in particular be an implant for 
the animal or human body, e.g. cardiac valves, mitral rings (annulus plastic) 
or a prosthesis, such as a vascular prosthesis or a partial prosthesis. The 
plastic body can have cavities and/or pores and/ or undercuts. 

[013] A process according to the invention for the application of an 
iridium-containing coating on a plastic object is characterized in that the 
iridium-containing coating is produced by a plasma CVD process (PACVD - 
plasma activated chemical vapour deposition) . A PACVD process is described 
in EP 881 197 A2. 

[014] For producing an iridium oxide-containing coating, an oxygen- 
containing process gas atmosphere is produced when carrying out the PACVD 
process. The pressure of the process gas atmosphere when carrying out a 
PACVD process for producing an iridium oxide-containing coating is below 10 
mbar, particularly approximately 1 mbar. 

[015] According to an advantageous development of the invention the iridium 
of the process gas atmosphere is produced by evaporating a precursor 
substance, which advantageously contains at least one of the elements of the 
group iridium (III) acetyl acetonate, iridium (I) dicarbonyl-2.4-pentane 
dionate, chlorocarbonyl-bis (triphenylphosphine) iridium (I) and iridium- 
carbonyl . 

[016] According to a preferred embodiment of the process according to the 
invention the process gas atmosphere temperature is chosen in such a way that 
it is below the temperature where thermal damage occurs to the plastic body. 
Thermal damage to the plastic body means both a mechanical damage and a 
change to the characteristics of the plastic body, e.g. with respect to 
shape, elasticity and stability under continuous loading, together with 
morphology. The highest permitted process gas atmosphere temperature is a 
function of the plastic forming the plastic body. The temperature is in 
particular in a range below 2S0»C. preferably below 140»C. According to a 
further development of the invention the process gas atmosphere temperature 
is higher than 80°C, particularly higher than 100°C. 

[017] According to a further development of the invention the plasma coating 
of the plastic body is carried out in that initially a support layer and then 
the iridium-containing coating is applied. It is also possible to apply the 
support layer by a plasma CVD process (PACVD) . Preferably the plasma CVD 
process for applying the support layer to the plastic body is performed in an 
oxygen-free process gas atmosphere. Advantageously iridium or titanium. 


ft 
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particularly titanium carbonitride is deposited as the support layer on the 
object. Preferably the process is developed in such a way that following the 
application of the support layer to the object and before the iridium- 
containing coating is applied, there is a waiting time in the oxygen- 
containing atmosphere. During said waiting time oxygen can be incorporated 
in the support layer, e.g. if the latter is of titanium carbonitride. 
According to a preferred development of the invention at least partly the 
radioactive isotope Ir(192) is used as iridium. As an alternative to the use 
of radioactive iridium, following coating, it is possible to expose the 
object with the iridium-containing coating to a source of radiation, 
particularly beta radiation and in this way transform part of the deposited 
iridium into the radioactive isotope Ir(192). 

[018] An apparatus according to the invention for performing the process has 
a reaction chamber in which a process gas atmosphere can be produced. The 
reaction chamber is connected to at least one evaporator for evaporating at 
least the iridium-containing precursor substance. 

[019] According to an advantageous development of the invention the reaction 
chamber has a gas supply by means of which, as desired, an oxygen-containing 
or an oxygen-free atmosphere can be produced in the reaction chamber. 
According to a further development of the invention the plasma generator is 
constituted by a transmitter of electromagnetic radiation, which in 
particular irradiates either microwaves or waves with a frequency of 13.56 
MHz. According to a further development of the invention the reaction 
chamber is connected to two evaporators, the first evaporator serving to 
evaporate the precursor substance for the support layer and the second 
evaporator for evaporating the iridium-containing precursor substance for 
producing the iridium-containing coating. 

[020] The above and further features can be gathered from the claims, 
description and drawings and the individual features, either singly or in the 
form of subcombinations, can be implemented in an embodiment of the invention 
and in other fields and can represent advantageous, independently protectable 
constructions for which protection is hereby claimed. In the drawings show: 

Figs, la & 1b A diagrammatic representation of an object with a film 


according to the invention. 


Fig. 2 


A XPS analysis of the film as a function of the coating 
depth . 


Fig. 3 


A flow chart of a process according to the invention. 
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. 4 ^grammatically an apparatus according to the invention 

Fl9 * for performing the process according to the invention. 

1021] Fig- 1a diagrammatically shows a section through an object 1 1 
ccording to the invention. The oh.ect 11 comprises a plastxc ho* r J2 — 
has the film 13, which comprises a coating in the form of an 
containing coating 14. 
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The 


,0231 in both embodiments the iridium-containing coating can he formed 
either from pure iridium and/or an iridium oxide, such as IrOa or I«0.. 

ri dL coining coating contains e.g. at least SO* iridium or ^ 
oxxde The iridium or iridium oxide percentage can rise to 100% of the 
oxxde. The xrxax coat i ng is formed of pure iridium or pure 

coating forming agent, so that a coatxng 

iridic oside. » is possible for P«t of the iridic to co^ri.e the 
„dic.ctive isotope Xr„e2, . The ... of . lb» co.ee.tr.t~n of the 
redicetive isotope h.s th. ede.nt.ge th.t »o deposits ere for-d in the 

^ Tthtt there is only . te^or.ry. oppose to pemen.nt stressing 
TZ :»™» L iridL»-co.t.i^., co.tin, pr.fer.bl, for»s . closed 
I , « " — — — «~ "idl-~-coot.ioieg co.tio, not 

H be closed e»d -teed for there to be iridios-ooot.ieiog islsods or 
eo.ting-fre. g.ps. '"^^^^^^Tr^rofTfroloo^tres 

i:™ . i^. t T 1 1 1. v - r™.:rL ta 

thinnesses of epproei.etely S » Sec. l»i „f stiff 

Ttr fir;:™ °z r»™. - — ch.r.cteristic S 
;:«::: r..p.ot to «. . — — - ^ — 

well - 

[02 4, »s pLstio bodies use ceo be ..do of bodies fro. ocseroo. 

pie. « ^.s. bet i» perticoler PKT. PP. » or PTPB Th. ™ ^ 

Lt oec.ss.rily be . .neolithic body. It is in feet possible for it to be 

Tooy uprising . fibres ..t.ri.l or . fertile e.t.ri.l - it 

ceTities end onderoot,. S„ch bodies -re e.g. used es iepl.nts. indodrn, 

Z e ehioh ere in long-ter. contect -ith th. biood. Hrs.pl.s ere e.scol.r 


HMSDOCID: <GB 2362892A I > 


prostheses, together with cardiac valves, mitral rings (annulus plastic) and 
long-term catheters in contact with the blood. In the case of all these 
implants the coating with iridium ensures an improved blood compatibility. 

[025] The support layer 15 shown in fig. 1b can be formed either from 
iridium, in the case that the iridium-containing coating is formed from 
iridium oxide, or from another metal-containing coating. It is in particular 
possible to use coatings containing Ti, Hf, Ta, Nb and Zr. It is possible 
for one or more metals from said group to be present in the support layer. 
It is simultaneously possible for the support layer to also contain carbon, 
nitrogen and oxygen. The function of the support layer is to ensure a good 
connection between the plastic body 12 and iridium-containing coating 14. To 
ensure that there are no significant changes to the mechanical 
characteristics of the plastic body 12, the support layer will have the 
smallest possible thickness. Thicknesses which are below 50 run are 
particularly suitable. As the support layer use can be made of layers and 
coatings of the type described e.g. in BP 897 997 A1 . 

[026] Apart from the aforementioned materials the plastic substrate, i.e. 
the plastic body material can be of polyethylene terephthalate (PET) , 
polyurethane (PUR) , polytetraf luoroethylene (PTFE) and polypropylene (PP) , as 
well as polyamide (PA) , polyether ketone (PEK) , polysulphone (PSU) r 
polybutylene terephthalate (PBT) , polyether sulphone (PES) , polyimide (PI) , 
polycarbonate (PC), polyether imide (PEI), polyamide iroide (PAD , etc., or 
silicones. All these plastics are stable at a temperature below 250 °C to the 
extent that there is no thermal damage. Thermal damage is understood to mean 
both mechanical damage and a modification to characteristics, particularly 
the physical characteristics of the plastic body. The permitted maximum 
temperature for a film is a function of the plastic used. For example in the 
case of PU it is 100°C f PP 135°C, PET 150°C and PTFE up to 250°C without 
thermal damage occurring. The process according to the invention is suitable 
for coating all these substances without there being any mechanical damage to 
the plastic body. 

[027] Fig. 2 shows the coating compositions of the object, as determined by 
XPS (X-ray photoelectron spectroscopy) . The depth profiles are recorded by 
sputtering the coatings with AR* . An object 11 was investigated, which 
comprised a plastic body 12 and a film 13, which has both an iridium- 
containing coating and a support layer. 

[028] Since when investigating using sputtering processes initially the 
outer coatings are removed, initially the iridium-containing coating 1 4 is 
considered. In the vicinity of the iridium-containing coating 14 the 
investigated sample, according to the results shown, comprises one third 
iridium and two thirds oxygen. Thus, the iridium-containing coating 14 was 


possible to see the support layer selected 
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an object according to the invention. 

„ 301 to 312 reproduce the support laye production process. A 
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material. Then, in step 304, the process gas is fed into the reaction 
chamber. This generally takes place by evaporating a precursor substance and 
by introducing the evaporated precursor substance into the reaction chamber 
atmosphere. Feeding in of the process gas continues until a suitable 
precursor substance concentration is contained in the atmosphere. Then, in 
step 305, the plasma is ignited and use is made for this purpose of the 
external energy source, e.g. the microwave transmitter. 

[034) Waiting takes place in step 306 until the plasma burning time reaches 
a desired value. The value is selected so as to ensure that at all times 
during plasma generation coating forming agents are still present at all 
points . 

(035) On reaching the burning time of a burning cycle, according to step 307 
it is monitored to establish whether the number of plasma generations 
performed is sufficient to produce the desired coating thickness on the 
plastic body. The coating thicknesses are in particular in the range lower 
than 1 urn, particularly lower than 50 nm. If an adequate coating thickness 
has still not been produced, there is initially a passage to steps 308 and 
309, followed by a jump back to step 304. 

[036] According to step 308 the atmosphere in the reaction chamber is 
initially evacuated and then scavenged according to step 309 and 
intermediately it is possible to produce a very high pressure atmosphere 
{higher than 1 0 mbar) , As a result a state is produced in the reaction 
chamber which corresponds to that after process step 303. By feeding in 
process gas, i.e. by again evaporating the precursor substance, it is again 
possible to produce the process gas atmosphere according to step 304, to 
which there has been a jump back. By cyclically repeating the scavenging and 
production of the starting process gas atmosphere it is ensured that at all 
points, i.e. also in the vicinity of undercuts and pores in the plastic body, 
a coating with support substance is obtained. 

[037] If it was found in step 307 that an adequate support layer thickness 
had been obtained, there is a passage to steps 303 to 312. 

[038) According to step 310 the reaction chamber is vented and then, in step 
311, the plastic body is removed from the reaction chamber. According to 
step 312 there is a waiting time in oxygen-containing atmosphere if it is 
desired that oxygen be incorporated into the support layer, e.g. as described 
in EP 897 997 A1 . If oxygen incorporation is to be avoided, steps 311 to 
313 can be omitted and step 314 can follow directly onto step 310. The 
venting of the reaction chamber in step 310 merely serves as a scavenging 
process, which is in particular necessary if there is to be a passage from an 
oxygen- free process gas atmosphere to an oxygen-containing process gas 
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necessary for producing iridium oxxde coatxngs, x.e. coa 

IT203. 

4-o ^70 the iridium-containing coating 14 

,03,, :::: ° - — — • * - 

u proa.c.a. The proc. stepsj" terepBUlsl . t . ,P*T, pL.tic hoa y . e.g. • 
.».»pl. for ».t« s ^*^*" « oord .„. e lt h process st.ps 

..scaler " " lJ b . thic)t „«.» of e.g. SO so, »a which 

,0, to 3.2 with . . ls . i.corpor.te c.rhoe. nitrogen sna 

::;r r~ r«:rr:: rn-'— — — — 

vascular prostnesis w 120°C. There is no 

. u^4. A ri *o the process temperature of e.g. ^ 

r.r;:r 3 t::h. pxL^o >oa y « «— »■ — - » 

' , " «„ 3,4 .v.coetion toko. piece to « pressor, of 

J.OrJr. heceraia, to - -the ro.ot.oo cheaper is th.„ 
.cs.eng.a eith air for 60 seeonas .t appro*. 1 »h.r. 

,04,, Then air is passea through the evapor.tor. so that process . 1. «- 

b i. <t riph.nylphosphi„e, iriaia. U. or ^ ^ , x 

fills., of the err soppli.a to the prec... ch«*er «. e^h «■ 

,o-, -x. o £ r »7j-r ;r.r.:^a r ^v— . — 
:::: r.::r:::r:rr pro.es. „. «- rr -" - - 

reector. The re.ctor pr.ss.re t. epprosi^tel, , ehar. 

into the reaction chafer I ~n ^ ^ by mi „ radiati on. 

13.56 MHz- It xs also possxb 9 ^ ^ ox . de 

trough the production of th ^ ^ _ ^ is maintain ed until 
coating is -^^J^ approx . 5 minutes is obtained. During such 
the desired burnxng txme of e.g. app thiCKnesS of e.g. 5 nm is 

time an iridium-containing coating wxth a thickness 01 g 
a burnxng txme an xrxax Sickness is desired, in 

^ If a larger iridium-containxng coatxng thickness xs 

produced. !f . larg produc txon process steps 304 to 309 

correspondxng to t* ^ ^ P obtained by repeating ste ps 3.4 to „.. 
^Z^ZV"^ it is possxhie to increase the burning time, 
o an e wi th steps 304 to 30S it can be advantageous if t h e oid 


J 


10 

atmosphere, which has survived a plasma burning process, is initially 
evacuated, e.g. according to step 314. 

(043) After producing an adequate thickness of the iridium-containing 
coating, according to steps 319 the reactor is vented and then, according to 
step 320, the object if not already having a support layer, but at least 
having an iridium-containing coating, is removed from the reaction chamber. 

[044 1 Fig. 4 shows an apparatus for performing a process according to the 
invention, particularly which contains process steps 301 to 320 , in a 
diagrammatic form. The plastic body 12 is introduced into the reaction 
chamber 50. In the vicinity of the introduction point of the plastic body 
12, outside the reaction chamber 50 is located the plasma generator 51, 
particularly an electromagnetic wave transmitter, e.g. an induction coil. 
The reaction chamber 50 is evacuated by means of the air vent 52. For this 
purpose suitable pumps are connected by suitable lines to the air vent 52. 
As a result of evacuation by means of the air vent 52, the pressure e.g. 
necessary for plasma generation is maintained during the plasma process. 

[045] For charging the reaction chamber with a corresponding atmosphere a 
gas supply 53 is provided. The gas supply 53 can be connected, e.g. via the 
control valve 54, as desired, either to an air supply 55 or some other gas 
source (e.g. H2) . The other gas source 56 is in particular used for 
producing an oxygen-free atmosphere in the reaction chamber. The air supply 
55 is used for producing a suitable process gas atmosphere and by means of 
the 3/1 control valve 57, as desired, gas. can be supplied directly from the 
first evaporator 58 or the second evaporator 59 or directly from the gas 
source 60 to the reaction chamber 50. Generally, in the first reaction 
chamber evaporation takes place through the evaporator 61 of the precursor 
substance of the coating forming agent for the support layer and is then 
supplied to the reaction chamber. The second reaction chamber 59 contains 
the heating element 61 for evaporating the precursor substance for the 
coating forming agent of the iridium-containing coating. For example, for 
producing an oxygen-free atmosphere in the reaction chamber, in place of air, 
it is possible to use some other gas such as H2 or He at the gas source 60. 
This is advantageous for producing the support layer and an oxygen- free 
iridium coating. 

[046] If the gas source 60 supplies gas at a specific pressure to the two 
evaporators 58, 59 and directly to the 3/1 control valve 57, then through the 
control position of the latter it is possible to determine which gas or which 
process gas is supplied to the reaction chamber. Thus, a scavenging process 
can be carried out in the same way as the coating with the support layer or 
the coating with the iridium-containing coating. It is not absolutely 
necessary for the plastic body to be removed from the reaction chamber when 


SNSDOCID: <GB 2362892A_I_> 


1 1 

This avoids 


« roatinq type or for scavenging processes, 

changxng the coating v>tt+ . w « n the 

oo„tL...t.. «*» ubd.^ed. r.aohin, the plb.t^c bod, . ™» 

., , „„ »€ tb. iodivido.l coating. So that the coat.d pl.stxc bod, 12 
product""" ° £ ! a * to „, ctio „ elMb „ so on eodio, the process and =» b. 

has a removable lid 62. 


INSDOCID- <GB 


2362892A I > 


i 


12 

CLAIMS: 

1. Object, particularly implant, comprising a plastic body having on its surface 
a film, which comprises at least one coating, wherein the at least one coating 
contains iridium. 

2. Object according to claim 1, characterized in that the iridium-containing 
coating of the film is its outermost coating. 

3. Object according to claim 1 or 2, characterized in that the iridium- 
containing coating at least preponderantly contains iridium oxide and/or iridium, 
preferably comprising iridium oxide and/or iridium. 

4. Object according to any one of the preceding claims, characterized in that 
the iridium of the indium-containing coating contains the isotope Ir(192). 

5. Object according to any one of the preceding claims, characterized in that 
the iridium-containing coating of the film has a thickness of less than 10 jim, 
preferably a thickness of a few atomic layers, particularly a monoatomic thickness. 

6. Object according to any one of the preceding claims, characterized in that 
the iridium-containing coating is a closed coating, which preferably covers the 
entire surface of the object. 

7. Object according to any one of the preceding claims, characterized in that 
between the plastic body and the iridium-containing coating is formed a support 
layer, which preferably contains metal, more especially at least one of the elements 
Ti, Ta, Nb, Zr and Hf and in particular contains titanium. 

8. Object according to claim 7, characterized in that the support layer contains 
metallic iridium and in particular comprises the same, the iridium-containing 
coating contains iridium oxide. 
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9. Object according to any one of claims 7 or 8, characterized in that the 
support layer of the film has a thickness of a few nonometres, particularly a 
thickness of less than 50 nm. 

10. Object according to any one of the preceding claims, characterized in that 
the plastic of the plastic body is a polymeric plastic, particularly PP, PET, PU or 
PTFE, especially expanded PTFE. 

11. Object according to any one of the preceding claims, characterized in that 
the plastic body has cavities and/or pores and/or undercuts and is in particular a 
porous structure, preferably of textile fibre material. 

12. Object according to any one of the preceding claims, characterized in that 
the object is an implant for the animal or human body, particularly a prosthesis, 
such as a vascular prosthesis or a partial prosthesis. 

13. Process for the application of an iridium~containing coating to an object, 
which has a plastic body, particularly for the production of the object according to 
one of the preceding claims, wherein the iridium-containing coating is produced by 
a plasma CVD process. 

14. Process according to claim 13, characterized in that the iriditim-containing 
coating is produced in a process gas atmosphere having a pressure of less than 10 
mbar, particularly approximately 1 mbar and which preferably contains oxygen. 

15. Process according to claims 13 or 14, characterized in that the iridium of 
the process gas atmosphere is produced by evaporating an iridium-containing 
precursor substance, such as iridium (HI) acetyl acetonate, iridium (I) dicarbonyl- 
2,4-pentane dionate, chlorocarbonyl-bis(triphenyl phosphine) iridium (I) or 
iridium-carbony 1 . 
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16. Process according to any one of claims 13 to 15, characterized in that the 
coating temperature is chosen in such a way that there is no thermal damage to the 
plastic body, preferably in that the process gas atmosphere temperature is lower 
than 200°C, particularly lower than 140°C, the process gas atmosphere 
temperature preferably exceeding 80°C, particularly exceeding 100°C. 

17. Process according to any one of claims 13 to 16, characterized in that the 
film comprises a support layer and an iridium-containing coating, in which initially 
the support layer is applied to the plastic body, the application of the support layer 
preferably taking place by means of a plasma CVD process, which is in particular 
carried out in an oxygen-free process gas atmosphere. 

18. Process according to claim 17, characterized in that as the support layer 
deposition takes place on the object more particularly of titanium, e.g. titanium 
carbonitride, or iridium and preferably between the application of the support layer 
and the application of the iridium-containing coating there is a waiting time in the 
oxygen-containing atmosphere. 

19. Process according to any one of claims 13 to 18, characterized in that the 
radioactive isotope Ir(192) is at least partly used as iridium. 

20. Apparatus for performing a process according to any one of claims 13 to 
19, wherein the apparatus has a reaction chamber, in which there is a plasma 
generator for generating a plasma in said reaction chamber and in which the 
reaction chamber is connected to at least one evaporator, which is constructed for 
evaporating at least one iridium-containing precursor substance, the plasma 
generator preferably being an electromagnetic radiation transmitter, the transmitter 
emitting in particular either microwaves or waves with a frequency of 13.56 MHz. 

21. Apparatus according to claim 20, characterized in that the reaction chamber 
has a gas supply making it possible to produce, as desired, either an oxygen- 
containing or an oxygen-free atmosphere in the reaction chamber. 
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22. Apparatus according to any one of claims 20 or 21, characterized in that 
there is a first evaporator for evaporating a first precursor substance for coating the 
plastic body with a support layer and a second evaporator for evaporating a second, 
iridium-containing precursor substance for coating the plastic body with the 
iridium-containing coating, which preferably contains iridium oxide. 

23. An object particularly an implant substantially as described herein. 

24. A process for producing an object substantially as described herein. 

25. Apparatus substantially as described herein. 


* 



Office J 


Application No: 
Claims searched: 


GB 01 12854.5 
1-25 


Examiner: 
Date of search: 


INVESTOR DC PEOPLE 


Pete Beddoe 

24 September 2001 


Patents Act 1977 

Search Report under Section 17 

Databases searched: 


UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UKCl(Ed.S): C7F (FHB, FHD, FHE, FHX); A5R RAG 

Int CI (Ed.7): C23C (16/16, 16/18, 16/40, 16/50, 18/08, 18/12); A61F (2/02, 2/06); 
A61L (27/02, 27/04, 27/28, 27/30) 

Other: Online: WPI, EPODOC, JAPIO 


Documents considered to be relevant: 


Category 

Identity of document and relevant passage 

Relevant 
to claims 

X 

GB 2231588 A 

(MINNESOTA) see esp pl2 lines 9-31 & exs 

1-3,10 at 
least 

X 

EP 1001047 A2 

(SHARP) see esp p5 lines 32-39 

1-3,10,13 
at least 

X 

EP 0187706 A2 

(IBM) see esp p6 line 11 - p7 line 34 

1-3,10 at 
least 

X 

WO 99/16390 A2 

(BABIZHAYEV) see esp p7 line 26 - p8 line 33 

1-3,10,20 
at least 

X 

US 5904573 

(TAIWAN) see esp fig 1 

20 at least 

X 

US 5820664 

(ADVANCED) see esp Table D3 

1-3,10,13 
at least 

X 

US 5685913 

(SEMICONDUCTOR) see esp coll lines 21-36 

20 at least 

X 

US 5512510 

(CANON) see esp col 19 lines 37-46 

20 at least 

X 

US 5474797 

(SPIRE) see esp col3 lines 45-52 & col4 lines 6-12 

1-3,10 at 
least 

X 

US 5454886 

(WEST AIM) see esp col7 line 65 - col8 line 6 & 
col8 lines 45-51 

1-3,10 at 
least 


X Document indicating lack of novelty or inventive step A Document indicating technological background and/or state of the art. 

Y Document indicating lack of inventive step if combined P Document published on or after the declared priority date but before the 
with one or more other documents of same category. filing date of this invention. 

E Patent document published on or after, but with priority date earlier 
& Member of the same patent family than, the filing date of this application. 


iNSDOCIO <GB_ 


An Executive Agency of the Department of Trade and Industry 



I Office | 



INVESTOR IN PEOPLE 


Application No: 
Claims searched: 


GB 0112854.5 
1-25 


Examiner: 
Date of search: 


Pete Beddoe 

24 September 2001 


Category 

Identity of document and relevant passage 

Relevant 
to claims 

X 

US 5320908 

(AD TECH) see esp col3 lines 18-28 & col6 lines 
4-25 

1-3,10,13 
at least 

X 

US 5268082 

(AGENCY) see esp col2 lines 43-61 j 

1-3,10 at 
least 

X 

US 5096737 

(IBM) see esp col3 line 31 - col4 line 12 & exs 

1-3,10,13 
at least 

X 

US 4994352 

(DOW) see esp col5 lines 29-41 & col9 lines 16-24 

1-3,10,13 
at least 

X 

US 4464416 

(LIEPINS) see esp col2 lines 47-61 & col5 lines 14- 
34 

1-3,10,13 
at least 


X Document indicating lack of novelty or inventive step 
Y Document indicating lack of inventive step if combined 
with one or more other documents of same category. 

& Member of the same patent family 


A Document indicating technological background anoVor state of the art 
P Document published on or after the declared priority date but before the 

filing date of this invention. 
E Patent document published on or after, but with priority date earlier 

than, the filing date of this application. 


• <GB 


t 

2362892A I > 


An Executive Agency of the Department of Trade and Industry 


